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Overview
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Featured Analyses :
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Dielectron Resonances (RS ED, Z°)
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Models for X :
Spin 1: two Z° bosons in E
(6 mass eigenstates)
Spin 2: Randall-Sundrum
Extra Dimensions

Selection :

Two electrons with E; > 25 GeV
within |n| < 2, at least one
within the central region |n| <1

Backgrounds :

Main : Drell-Yan (PYTHIA)
QCD : estimated from data
O’rher' (WW Wz, ..)
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Methods : - Unbinned likelihood ratio

100 200 300

- Bayesian binned likelihood
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Generic search for resonance S o
A= , 0= A <1, 0= —2logh <
“,ﬂfnuf “LW;,
< 18 0
2 =
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' 241.3 GeV W, background-only
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\ / JB+o, =38 = experiments
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Probability for -2 log A > 14.38 is 0.6%
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CDF Run II Preliminary
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Randall-Sundrum ED

Note : Br(6 > 17)= 2 Br( 6 = ee ) >m< KKi

Idea : do not distinguish in final state between electrons and phoTons

Selection :

2 electromagnetic objects, E 10 — D it Evente
no ’rr'ack, both central |T]| < 11, g 10° Total Background
ET > 2bH Ge\/, Myem > 60 GeV ..g 10 Total Background + Signal
3 10 DG 1 fb”

Backgrounds : s
- Drell-Yan / Z & direct diphoton & 1

(Pythia) § 10"

1072

- instrumental (fakes from QCD) 100 200 300 400 500 600 700 800 900 1000

estimated from Data M., (GeV)
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Randall-Sundrum ED DS

- Bayesian approach with a flat prior
- Systematic uncertainties are represented by Gaussian priors
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Randall-Sundrum ED DS

- Bayesian approach with a flat prior
- Systematic uncertainties are represented by Gaussian priors
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Dijet Resonances
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W’ Bosons
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Selection : " 3

- missing fransverse energy 102
MET > 30 GeV

- one electron candidate 10 <

within |n| < 1.1 with E; > 30 GeV
- cleaning cuts against fake MET

Backgrounds :

» dominant : W (Pythia)

* minor : WW, ZZ, WZ, Z (Pythia)
* QCD multijet from Data (,fake electrons ‘)

0 200

—— data (a)

Wo=ev
QCD (from data)

- other

— my, =500 GeV
--------- my,= 1100 GeV (< 200)
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W’ Bosons w

3 4
= === Theory (NNLO
P i o ) Assuming SM couplings
g U3 95% C.L. Limit and no mixing with new
° ] N\ - observed gauge groups the mass
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Four-Electron Resonances L =11 fb

e .
q>/\;¥,\< 7 < Model-independent
q

use RS Gravitons as a reference model

e
Z < CDF Run II Preliminary. 1.1 b’
€ e N
Event Selection : 3 * = W2
\ . - m%z
- One ,seed' electron withE+>20GeV 9 135 et
and isolated track p; > 10 GeV 2 3 B voey
. . D 2.5 [] Herwig dijet py > 40
- calorimeter electron candidates SR Data
E->5 GeV 1-?
- isolated tracks as electron 0.5
candidates to enhance sensitivity | I
200 400 [ 600 800 1000
Use all combinations, put into 2 : , Myeee (GEV)
Control Region >
2 , My — Mo ‘ .
=2 ( o ) Search Region

i=1,2
Backgrounds at high masses estimated from data
( Je’rs fakmg electrons)
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Conclusion & Outlook

> interesting signatures to look for at the Tevatron

> presented analyses with dielectron, diphoton, dijet, electron + MET
and four electron final states, interpreted in various models

> no evidence for 'New Physics' found -> new restrictive limits

v' CDF very sensitive to Z" > ee and dijet resonances;
four electron final state looks promising

v D@ strong in W’ > ev and Gravitons due to combination
with diphoton final state

K ~Till < Run ITb ongoing with

B | | A” , improved accelerator & detector
3 o - Hope to reveal ‘New physics’

10 with higher luminosity ?2??
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